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EFFECTS OF SHORT WAVE DIATHERMY AND 
HOT PACK WITH BACK STRENGTHENING 

EXERCISES IN THE MANAGEMENT OF ACUTE 
LOW BACK PAIN

ABSTRACT

Acute back pain is the fifth most common reason for visiting the physicians and 
practitioners. It is one of the most common musculoskeletal problems in the 
society. This research has been conducted on experimental method by using 
sample size of 60 patients including both the genders. The participants have 
been selected from the OPD of physical therapy and rehabilitation of the 
tertiary care hospital. 60 patients was divided into two groups where Group A 
was treated with hot packs at low back for 25 minutes with low back strengthen-
ing exercises and whereas  Group B was treated with SWD (continuous mode) 
for 15 minutes with the exercises. Exercises were started from the 4th day of 
treatment in both conditions after being relieved from acute back pain and 
spasm.  Both groups received 5 sessions per week for consecutive 3 weeks. 
Therefore, the symptoms have been reassessed at 8th and 15th day of treatment. 
After analyzing the data it was found that, the patients in group A treated with 
hot packs and back strengthening exercises were relieved from pain more 
quickly and efficiently than the group B treated with short wave and exercises.
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Low Back Pain (LBP) is defined as an uncomfortable 
sensation in the lumber and buttock region due to some 
injury as well as irritation of spinal neurons originating from 
spinal canal1. In LBP, lower spine is usually involved. The 
back pain can be classified as both nonspecific back 
pain and specific back pain depending on the factors 
either known or unknown2. It may be due to radiculopa-
thy (nerve root involvement) or discogenic disease2. In a 
recent study, it has been revealed that the direct cost of 
back pain related to medical services and diagnostic test 
were estimated to be US $91 billion3 while the indirect cost 
related to occupation and household activities were 
estimated between US $7 billion and US $20 billion4-6.

A number of causes such as lifting heavy objects, sudden 
twisting motion on back and prolong sitting in one 
position and using computer leads to LBP6. Upright sitting 
up to 90 – degree causes more strain on the back than 
sitting in a 135 degree position. There are several sources 
in low back that may cause LBP, the most often being 
spasms of the large, supportive muscles along with spine.

The incidence and prevalence rate of LBP is very high; the 
pain improves significantly but does not resolve 
completely during 4 – 6 weeks7. In many cases the pain 
persists for several months7. The LBP can be managed in 
primary care. In Australia, LBP is the eighth most common 
conditions which can be managed by GPs8. In European 
guidelines, it is stated that 90% of patients with LBP 
improves in 6 weeks9. When compared with other studies, 
it shows that in patients with acute LBP; recovery ranges 
from 39% to 76%10-11.

In controlling acute LBP, physical therapy treatment is very 
significant12,13, it is suggested that, remaining being active 
is more effective than on bed rest14,15. Evidence shows 
that, there are varied physical therapy treatments in 
controlling acute LBP12,13,16-21.

Therefore, we considered two different modes of heat 
therapies, which help in relieving LBP such as Short Wave 
Diathermy (SWD) and hot packs. Heat therapy helps in 
relieving LBP by several mechanisms. Heat therapy dilates 
the blood vessels of the muscles around the lumbar spine, 
thus, it increases the oxygen supply and also nutrients of 
that region so as to increase healing of the injured tissues. 
The receptors beneath the skin are also stimulated by 
heat which decreases the transmission of pain signal to 
the brain and helps in decreasing the perception of pain. 
Heat facilitates stretching in the muscles, connective 
tissues, and adhesions. With the heat therapy, flexibility 
and comfort level will be increased immensely, hence, 
decreasing stiffness and injuries. Therefore, to maintain 
healthy back, flexibility is found to be essential22.

Heat has been used for many years to treat injured 
muscle tissue. In clinical settings, two types of heating 
modalities are being used: superficial heating modality, 
such as; hot packs, paraffin baths, and whirlpools and 
deep heating modality, such as; diathermy and 
ultrasound. Superficial heating modality provides heat to 
the skin and subcutaneous tissues up to 1 cm below the 
skin surface while the deep heating modality provides 
heat to the deep tissues up to 3-5 cm without over 
heating the skin and subcutaneous tissues. The transfer of 
heating mechanism defined in literature, are of 3 types of 
heat transfer: conduction, convection, and conver-
sion23,24.

Conductive heat is the transfer of heat through the direct 
contact between hotter and cooler areas (two objects  

touching each other). Hot pack, ice massage and 
electric heating packs are commonly utilized23.              
Conductive heat is usually a considered as superficial 
heat whereas convectional heat is the transfer of heat by 
the movement of a medium (air, liquid) between regions 
of unequal temperature. Whirlpool is one of the most 
common examples. Conversion heat is when the energy 
is changed from one form to another such as ultrasound, 
and diathermy23,24.

SWD has been a viable modality in physical therapy. The 
concept of producing deep heat within the tissue, 
beyond the reach of hot packs and other form of superfi-
cial heat is appreciated by clinicians. Superficial heat is 
also an effective form of treatment for a number of 
problems, such as, musculoskeletal strain/ ligamentous 
sprain, pain and spasticity.

The SWD is a deep heating modality and applied 
sufficiently to provide heat to the deep tissues. It has been 
used for therapeutic purpose since 1928. The commercial 
unit used for this purpose has frequency of 27, 12 MHZ and 
the wave length of 11.06m25.  Two different modes are 
commonly used where continuous also termed as 
constant mode has been used to provide heat to the 
deep tissues while the pulse mode provide intermittent 
heating and have less heating effects. It also enhances 
the non-thermal effects of radio frequency energy26,27. 
SWD with continuous mode can help in managing pain 
and relieve muscle spasm with resolve inflammation and 
also reduce swelling. It also promotes vasodilation with 
increase blood flow and the compliance of connective 
tissue, increase joint range and decrease joint stiffness. 

A number of researches has been conducted on the 
effect of SWD in comparison with different modalities; 
ultrasound, microwave, infra-red and TENS but the effect 
of hot pack has never been compared with it in acute 
back pain problem. The main purpose of this study is to 
compare the effectiveness of superficial and deep 
heating with low back exercises in controlling acute LBP 
and also to find the cost effectiveness between these two 
methods of treatment because the short wave is an 
expensive modality and hardly available at home. This is 
the reason that the patients visit the physical therapy 
clinics for the treatment that is costly for those who are 
unable to afford.

Study Design
The research has been conducted on experimental 
method by using sample size of 60 patients of both 
genders. All the subjects were randomly divided into two 
groups; A and B, to collect the information before fulfilling 
the requirements of the study with the written consent 
whereas, group A was treated with hot pack with back 
strengthening exercises as well as hot pack was used for 
25 minutes once a day with 5 back strengthening             
exercises, 5 repetitions for each exercise twice a day.
While Group B was treated with SWD (continuous mode) 
with back strengthening exercises. Short wave applied at 
low back for 15 minutes once a day with 5 back       
strengthening exercise, 5 repetitions for each exercise 
twice a day. Pain intensity was measured through Visual 
Analog Scale (VAS) on 1st, 8th and 15th day of treatment. 
VAS rating from 0 to 10 in which 0 and 1 was taken as 
remarkable improvement28.

Study Duration
The study was conducted over a period of 8 months.

Inclusion Criteria
Patients suffering with localize acute LBP with spasm and 

mild to moderate spinal degenerative changes.            
Secondly, those patients that fall into the age bracket of 
25 to 50 years were included in the study.

Exclusion Criteria
Patients suffering with ruptured or herniated disc with 
radiculopathy (sciatica) poor alignment of the vertebrae, 
strain or tears of the muscles or ligaments supporting the 
back, abnormal spine curvatures (like scoliosis), spinal 
stenosis, peripheral vasculopathy, acute heart problem, 
pregnant women, and post spinal surgery/                             
instrumentation were excluded from the study.

Medical “Red Flags29” such as fracture, rheumatoid 
arthritis, osteoporosis, and tumor) prolonged steroid use 
and bone tissue infection or malignancy.

Data Collection Procedure
A sample size of 60 patients was taken and divided into 
two groups. 12 patients were unable to complete the 
treatment sessions due to some problems.  Group A 
consisted of 27 patients that were treated with hot packs 
and back strengthening exercises while group B consisted 
of 21 patients that were treated with SWD (continuous 
mode) and back strengthening exercises twice a day. 
There were 15 sessions of treatment (5 sessions per week 
for consecutive 3 weeks) for each group. Exercises 
commenced from 4th day of treatment in both groups 
after relieving acute back spasm. Brochures were given 
to the patients to perform all the exercises correctly at 
home.  Before starting the treatment, assessment was 
completed through physical examination and all 
information was recorded in the assessment form that 
was designed for the research.  Re-assessment was done 
on the 8th and the 15th day of the treatment. Improvement 
in pain was measured through Visual Analog Scale (VAS) 
in both groups. Correct postural education was also given 
to the patients and they were provided with the correct 
posture chart as well, to perform daily life activities.

The following results were analyzed carefully from 
research, that is, improvement in back pain is rated 
through VAS. After collecting the data, it is plotted as a 
graph.

After completion of treatment, those patients whose pain 
rating on VAS, recorded between 1 and 0 was considered 
as remarkable improvement. 

Figure 1: Graph shows the change in intensity of paining 
patients treated with hot pack.
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The figure 1 shows that the visual analog scale of 8 
patients on first visit lies on 7; this indicates the severity of 
pain. After 8 sessions of treatment, the intensity of pain 
decreases from 7 to 4 and at 15th session, the pain remains 
negligible and visual analog scale declines to 2. Similarly, 
other 7 patients initially lied on VAS 5 then finally declined 
on 1 after completion of treatment.

Figure 2: Graph shows the change in intensity of pain in 
patients treated with hot pack.

In figure 2, VAS of 8 patients initially lies on 7 whereas for 
other 4 patients, it lies on VAS 4. After completing 15 
sessions of treatment; it falls to 2 and 0 respectively.

Figure 3: Graph shows the change in intensity of pain 
through visual analog scale in patients treated with short 
wave.

The Figure 3 shows that the intensity of pain on VAS of 6 
patients lies on 8, whereas for other 7 patients it lies on 5, 
while after completion of 15 session of treatment through 
short wave, the intensity of pain drops to 3 and 2                
respectively.

Figure 4: Graph shows the change in intensity of pain 
through visual analog scale with short wave
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The Figure 4 shows that the VAS of 5 patients lies on 7 and 
for other 3 patients, it lies on 5 in first visit, while after 
completion of treatment, it drops to 3 and 1 respectively.

After gathering of all data it exhibits that, group A 
comprises 11 out of 27 patients basing on VAS such as, 
40.74% patients, fell on 1 or 0, which is remarkable 
improvement. The visual analog scale of remaining 16 
patients such as, 59.25% patients that fell on 2; hence, 
showing good improvement.

In group B, 3 out of 21 patients, that is, 14.28% patients fell 
on VAS 1 thus, indicating remarkable improvement. On 
the other hand, 7 patients, that is, 33.3% patients fell on 
VAS 2 that is good improvement while remaining 11 
patients, that is, 52.38% patients their VAS after treatment 
fell on 3, that is, moderate improvement.

After completion of treatment, we found that, both the 
groups having the rate of improvement from acute LBP. 
Group A, treated with hot pack with back strengthening 
exercise which is greater than the patients of group B, 
who has been treated with shortwave diathermy         
(continuous mode) and back strengthening exercises.

The data also showed that in Group A, 15 out of 27 
patients were females and their VAS after treatment fell 
on 2 and 1. Whereas in 12 males, it fell on 2 and 0 so it is 
depicted that, males have more tendency to control 
pain with hot pack which is considered to be more 
effective than females.

While in Group B, 13 out of 21 patients were females and 
their VAS after treatment dropped on 3 and 2 whereas 
VAS of 8 males was dropped on 3 and 1. This also 
indicates that the tendency of controlling acute LBP in 
males is more effective than females.

Therefore it is analyzed that, hot pack is more effective 
than the short wave in controlling acute LBP meanwhile it 
is found to be more cost effective as well and is easily 

manageable at home.

A postal survey had been conducted on 116 senior 
physiotherapists in 41 Irish hospitals based physiotherapy 
departments to find the efficacy of SWD with continuous 
mode and pulsed mode. The analysis showed that, 
respondents used both modes of treatment but pulsed 
mode of SWD was the preferred mode of treatment and 
27% of respondents used PSWD more than once daily30.

Another study of cross sectional survey had been 
conducted in Thailand, to collect the information on 
physiotherapists, LBP patients, and treatment                         
interventions. 559 physiotherapists were included (77.2% 
response rate), and 502 of these were involved in LBP 
management. Results showed that, commonly used 
modalities by hospital based physiotherapist in controlling 
acute LBP were hot packs 64%, ultrasound 61%, and 
mechanical traction 61% whereas physiotherapists in 
university based hospitals and private clinics were more 
likely to use manual therapy31. Our results shows that the 
group A (N= 27) hot pack with back strengthening 
exercise give more effective results in the management 
of acute LBP as compare to the group B (N=21) which 
was treated with SWD and back strengthening exercise.

The acute LBP is found to be the most common problems 
in the society and the major cause of the acute LBP is 
acute spasm due to poor postural activities. The physician 
referred the patients to the physiotherapist for the    
postural correction and for the back strengthening 
exercises. In clinical practice, the patients with acute LBP 
is treated with shortwave diathermy which is deep 
heating modality and also with hot packs which have 
superficial heating effects with back strengthening 
exercises. The physical therapy is an expensive treatment 
and it is not affordable by everyone to take 15 sessions of 
treatment. After this research, it is concluded that, hot 
pack with back strengthening exercises is more effective 
than the SWD so, it can easily be managed at home. 
Physiotherapist can help in learning postural correction 
and exercise if visited twice a week which can otherwise 
be conducted at home.

This research was conducted with continuous mode of 
treatment of short wave and can also be done with pulse 
mode. Hot pack is used for superficial heating while SWD 
is a deep heating modality. Ice pack is also used to 
reduce spasm and acute pain with superficial effects, 
therefore in future hot pack can be compared with cold 
pack. This research is conducted on acute back pain and 
should also be carried out on chronic back pain. Along 
with the previous limitations similar study should be carried 
on large scale and the samples to be drawn from 
different hospitals and communities. The problem of 
acute LBP can also be decreased through awareness 
programs of postural correction and by improving the 
activities of daily routine.

CONCLUSION

 

 

 

 

 

Table 1: Group A      

Modality  Gender n 
VAS 

Before  
Rx 

VAS 
After 

Rx 

Hot  
Pack 

Female 
8 7 2 
7 5 1 

Male 
8 7 2 
4 4 0 

Total 27   

Table 2: Group B      

Modality  Gender n 
VAS 

Before  
Rx 

VAS 
After 

Rx 

SWD 

Female 
6 8 3 
7 5 2 

Male 
5 7 3 
3 5 1 

Total 21  

DISCUSSION
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